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W©7o-f^ yr-Y— b • >*y • ru-©§? 

[|*}<Ji7 8] 4>*i< 4 4>s SSLfc^ + JM^IW! 

mm&W) 1 a-r<{ y? • y- h&K&gKgsatf 
■ y- naHH«H«aa£it&ctt N 

7n-y*v$r.y-hH«ttMf5fcT5>f 

yLTHS-f£c44s 
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-7Y3C£4s 

v-x*£iHilW**2 ©#ffi* Wc F-'O FT? F- 

^ • y- hmt£t«K«a^tMi««tt^«^ 

. y- bmmm^ms &&mwaamo¥f*& 

y- h • >.* y • r w-©S££75&o 
10 tift^S7 9 3 v - x&tf F W vS£tfc$ep5£ F-y 
-y V-X&Xf F W Vj£|^©?^r^ 
©IHl © F-^'v h©mi 4 y?? *bt. V — *JKft 
^Affl^2 © K-^y h©^2 <f y I- tiP blZ 

yf- Y-b • - t i/-©SS^i£ 0 

[i»*>a8 03 mi tmammfr. =mmm-b 
imms 13 a*bv-j\<-Y-b mmwmiik 

20 ONO*^^S^4^i^fe«i:^Sl^ i ili^©$5fflm7 8 
11©7o-t^ yf'Y— b • y • 7i^-©13 

[W*®8 23 mi©^t|4^*is i&12 0*v?* 

x h o - AfiTF©? D y * ' ¥ ~ i-^te-W^fc 

•f -51^iS^©$BHm 7 8 ^3tl©7 D-f^/-y 
- h • y*y • rv-©§ait7j& 

[ts^ss 33 a f h • y- h$eiir*^H*>'s 

7n— v^.y-hOTft^fgtl 20*V^ h 
30 a- A©±<fo2 0 %©^®*Ka©^f 4 ©P^©/?*^ 

8 2Jfaj07P-f^ V^*- y- b • >*y • 71/- 

[m*3l8 43 v - xRt>* F i"f vJSlKffiW% F-y 

KW HSBWefei** k-'*> b<D^2jim^S^t^ 
ao7o-f-f yf'Y- b • **y • TU-©Siig 

40 

1 ^R{^*n^$Jc©^SI|g«f^5 C 4 is 

4 i,s mmfcwfoizs &ffimmitfm.irzr 
+ y * jvm&icWi i (Dimmm^wm-tz c 4 s 
^<ifcs ®ffiLr=^-f ^^i^w^tiis ^ivmrnm 

C44s 

50 S77n- ?w v-y-h^m'ffii^ 5 £:te#rsc4 
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y- *&t>' kw vwmmLtm->v>w&is nti y*~ m, 

*LX^*shv-Jl>%m®$>MBX}y'a-7-<(>'7 10 [0 0 0 1] 

[fftsfciRs 6 3 ^$c© v - x&tf k w ^SEt^^ ^> &tf*©SSE7jS£fc:^-s & ©-e* So 

^ffis-a-sx^-y kw ywmmco—^ [0 0 0 23 

* y%ffim<DWZ2 oM&7 v-v- a w • y- mm w^m^mmmm<D^^i<^&z>5m-?& 

fHil£©3W&8 5^3i8©7 o-x ^ v?* • Y- v • • *A**SN*rttfBS» ^o^a? 

• Tl/-©SBED&&> 20 t)Wi*^T^5o 7 7r>*EPROM0^ 

[fit^873 ^iJc©KW vJSfi^^^-Sxx *y • -fe;n* N 7>-?ftyu-7-<t Y-y*t* 

v 7°i>K m*<&5MtsirvtzmgAZ-*irtZ> 2 ffl© H W v - ^Xii-f-f x? 1 ■*>- ^-S c £ ot-fe^KM* 

• r u-©jbked&& *©*■+* & Kf m%tei&c>mmcoffimfc£ 

8] ^© KW >m$M&&b%^T- iTWMZti, lo, ^©ffeiiJltc^T h^y^T, 

^*©^*:tat^©l^©^2©KW 30 [0 0 0 33 7o- t 4 V?- Y- t***-i/irZt 

%z.t*^tirzmmii&<DmMm8imm&>7v ^v^twsn^o <L©x-r-y^<±. y-h&tfy-x 

-f^^-y-h-^'J-r U-©S5Ka75fe Be 1 2 h|§©*# S©iE©'S!E«rEPJaL. Xs K 

niwtiss 9 ] mi <Dimmm.i>K rmvm?)*z> w vs.^y -^K(^iE©^ffi> mt*% 7 h ©s 

0-7^ y— K • /*y • TU-O^jfTjjfe ? hoy<£&A{;:J;oT*X&tl£ 0 7o-f^^-y 

B**9i9 03 3 V h a-yp • y- htfiRtm^s -h*f^ft- S^MftfTOs 77 7'^EPRO 

ONOfrbK&££'&^t1rSfflmDSt<DlfflBli8 5 M© jBHiPflfttSo C©ffi*«IBtt> 7n- 

i§3i©7D-r^>'/-y-h • • tu~©1S! f^^-y-hi h^^^^ov-xicfl (y- 

iEB&Bso 40 xy&fe) „ Xii? o-^ * y*' • y- h £¥^®&<i: 

[IlWWU ^l©$egtf*^KAN mi 20**7 ©Ffl (^-f^^VY^*) T©F-N h V *;!/©> #-X' A 

X h u-A£TF©7ct— r W • y- h^®^®e K£->X$m#l\Z-KLMf t>tl2> 0 fflZ-l^ V-*f&£ 

mLwwz&wtzzm&md^tezzt&mt ftmi*. *ti?tuD**v • kw us 

+**S9W*ft©iffiaas8 5igEi©7D-t^^' y y-*a>&y- h^g^iE©^E^EiTOp^-s<i 

[n*S9 23 ^vYv->\"Y-vmtmm.i>^ *«» 

7D-r^ v^*- y— h^^^at 12 0 h [0 0 0 43 »©7 7^ ->a£PRO M©^SitRO'^ 

u - a 07*7 xXliT-f 7- xi^2 0 %©^"j©W4^ ftlfcBtr-S^fflfcoi ^Tlis Mi^^i©^*^ LT 

®i©F^©ffa^-r&ONO*>£ttSC<h£^<!:-#- V>S£(T©U. S. ^'t 1 v Hc&^XfaZZ. ti)^X^ 

•5l^SlFW*©fEffl^9 1 ®^©7 o— r ^ y^ • y- 50 -So Mukherjee, et al. . U. S. Patent No. 4, 698. 787 issu 



a, • y- vrnmwmtwartzz 

7o-f^^-y-hfi4t*-e7MyL 

y-xM K W vifflSR8& Y'-y°~t% ebb. 



its h©^*s ^t^-a^Lv^^Bfij^-^ 

KW v^jcteitS h<Dft(ji*Wfe1r2>Z.b 
*^««C i *#m<t-T 34#glFi»&©$Bffl^ 8 5 ^3t? 
07B-f-( Y— h • ^*<J • ru— ©igjtTa 



- 9 - 



( 

17 

ed October 6, 1987; Hoi ler.et al., U.S. Patent No. 4. 
780,423 issued October 25, 1988 0 
OM© I CKMtZZQM/vtf&Mtt: '<k<v$M.tc&'< 
£ftt^-5 0 Woo.et al. , "A Novel Memory Cell Us in 
g Flash Array Contactless EPROM(FACE) Technology 

" . IEDM 1990. Published by the IEEE. Pages 91-94 
Stfttoo. et al. . "A Poly-Buffered "FACE" Technolo 
gy for High Density Memories" , 1991 SYMPOSIUM ON 

VLSI TECHNOLOGY, page 73-74 "3^? h fx" • T 
u—E P RO M^<Dm^e>--W\i>VJTizMd£Z ft 
"CV£o Kazerounian, et al., "Alternate Metal Virt 
ual Ground EPROM Array Im-plemented In A 0. 8juM Pr 
ocess for Very High Density Applications" , IEDM, Pu 
blished by IEEE 1991, pages 11.5.1-11.5.4 o 

[0 0 0 5] 

l$m&989i; Lio t -f 3t$g] Woo. et al . &tfKazero 
unian, et al. <Dti$fflfrtzjLr>Xtyi O ic % nv^ 

? h u-x • 7v-^»/t y ©§^t«c^>UT©ll§i> 

&tyc|££&ftT^£7fl:nr&<5o Mukherjee. etal. ©* 
XrAO<J;o4tl©7 7 7 ->^E PROM©sSff? 
I£n •teJK^LT 7" ■ ^ * A- • =i v 

9 V h Jfrs&gi: SftSo HiSfctt £>{^ **fif=iv9 9 
His ¥^*^Ii]SST'«s A^ijoil^fifLTU 

[0 0 0 6] *^flg{i. ±i${C^T^£*ft^t>©T% 

tt>*y • -fe^£D^(S{c^t-st>o-e*tJ. 3*k> iSi^ 

Kt=JW8* s ^Iftfe'S7 5 -y fa E P RONH2^t % *-©T 

aEP ROM-b^ffl^fc>* 'J lsISS^$iSW*S C i 
[0 0 0 7] 

[ffgi£8?&Th£:fc#©3^93 *SWBtts ^f^fefe** 

•/ • -teA- v'aEPROM-bA) (i» —OCDV — 

?#3&#r£3*ff© KM ^-y-x- kh x^Rfc 

&< *>©T'*^T> ^ffi-r-S^l tm2<D K W yJSR 

^g<t y - x ffijKffiW^ TflM* ft 
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x>h o-ju • y- h • y- Kij&l± % ^tffl*ft7t y-x 

v-y-x- K u4 >H6t{cfcf l/dEfe** J; 5 (cBf& 
Sft-So liJBKfflSftfcv-xffiWfifc. TSBoyn-y^ 

••feU^h- h^^X^lCfc^T^:/?^ K • 

* ±Mzjfe&znz 0 & KM vJEDi^{is _hgn©y 

n . -feu? h • h^v^X^tc^oTlOsSck'.y hSI 
Ji^SftSo :4asW«: J: KM v. y 

10 J; -5 *£7k¥© a^^^LTs 18Sfe©J!l hf^fx 
> K • ^ — 5 J-;H^U^I^7 

>^X^*i^^S-fe>»KC>t>fLTs Zl^©^^^- -=>y? 
[0 0 0 8] *^©SU©ta^^«tft(fs £ft&©Mfc 

©KH v- j—y,- Y\s<< yffimt>*imeKkgtei c 
iiB3&*»&ft*o - ©^f^4©^fn^y^*^g 

20 IllSSJis ±gi5iTgR©^'cj . y ^ • -fe h • h v v i^x 
ftf4S i i fete. j@>s? «D^im*RllBi^«o 

y-a y f -4zl>? bt^O<tmit. Mb®** 1 ) ' 
[0 0 0 9] A>< LTv l<l©^*'J[eSS* s > £***N 

H Mtf*^^5^K-fe^W-rSK{i©ifyr u-i 
LT^^nSo WHs^jrt«>s«Hs^i. *ft* 

30 tuwpi ^- 5 ^2 ^- ? i-Ji>%.mm? - * 

A*fLT^«„ -?rft-eft©^<c>^JS-r-S^-fe^©fiJ 
'M?- ^ ±^H^S^$ft/i^©«7- Klft^^o ^ 
-b^©§/!r©^iJ[c:>F}JSLTit*.y h^*>i^£SNffl©l2H 

^^ j eft^ft©^J«cfcl,>Xs Mi@©^-te^©^l 
5^^HCfS^$ftTl^5^©^r^^•y h?^*S D ± 
^(Dzfuyt -*zut I • ^-b;l/© 
-^yrV'-I^C^B/Tt'.y M^^fe^ tyTlz-'^l/^h 

40 -So -Sr©±{c s ^C©^rfKS^7 > K«U &Xf-V7T 

-Sl^-fe^©^2 ^- $ ^/Wc^^ftT^So lEWtf 
•y h^'^&Sft^J-fe^^ h • h-7^i^X^« s 

[0010] _b£E©J: ^ * y •byi/R^©T f-g 
gleets 7 o— f w • -7"'- h • T 1 '** x©r u- 
50 cD*BaD5i&Wi«*ftTV IK l #S©mti. JsTF 
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Oi:^{0^)c$nSo 8l>TO3S£Lfc3S»C©KW l&l <D*jU- -fe/l/©y-x$jt*. %&<<D 

tJ-s v-xJfiSfcgBS** ¥«*^©i^(-JPMsn hk* *>&«9^y- r* • a * v^rtbwfiws® 

«:7o- rjyf- ¥- \-mW&&m.te£.->-C^ 10 ^v©W7-> h{c«fc-oT|SISti^So lfifiBWT'7 

set ; v-xjfi3Rgg«% K-^-rsci j^ii^s v&tfw-^^b^^fcgoTjgsu 

y-_ h^mmR«99 £ -5 KJFM-t3<l <t 0 ^2 ©£ [ 0 0 1 2 ] X> ^ 1 ©§gi£7j?£K<kfttfs 

^ 'pti<t&m&tstt***>\^*¥mmffi£. my*—?* y^-y-v • hfywc*^- 

h^BffiKtS&N iJXE < k@9E Life*- + * ^i«W© 20 -y if ommicDZmffimz't'i'y -ry-i ytsftZo 5S 

■mgvm&mszsizi&tfzz.t ;¥mmffi.izm&L vsnso t^x. kw ^-y-x- kw vara 

ftV - TW^mtf K W y$mmg&^ yv-T4 £s T U-p«30^T©^ * 'J • -feA- • |=W 

ZCb ; KW >$ffimm:> K-'«v H&J£l ©#fi y-XJi. K-/^h0^?)n? 

2cD^7fTc?K--7^-SC:«t ;*mm*. V-X»tfKl/ ©IHJ© h V* y v^^i-l-So 

4 vS£t«!B»««v\ mt±JL^7o-x-f yr-Y-h [0 0 13] 

a-x ^ • y- «fc ^ \z3mfr% E P ROM^g©[el£§E£7KLT^<5o ^13 (t. #§£W 

Clio y •>^EPR0M^M©^ ; e , ;|plS§©7 f n.y 

[0 0 113 ^EI^LTV>^o 1214, g]5RO'El6 J g]7ii^^ 

Cfpffl] ^Bgc^D-T 1 ^ y?- y- h • k^v^x mz&2>yy •» -y^EPROM-tzJ^^^m^^tW 

«^-So miiis IIBW-* KWvRtfV-x. tfv h SM57 7 7 ^EPROM© K 

ft® > . h'y^ y-x v K) f y h w ^teE§^53c (v-x4#a£-**S-$tf© 9 

IBb' v Hi^tt. h7>^X^ 1 6^W<Cifi«?. *9 40 ^ftT y h ^ 1 0 ~BtX?& 2 ©gB»T f -y b^l 1 *WLT 

KWV* 3V^^ hi^XliJ£i^^-y h^it^JC ^lR^OgBfft'y M^l ORO'l 1 fis £i 

So f 2cit 77 7-v»EPROM7i'-ii, f yr ni$mmK&K>nb*iz><> y-K> kw^rov- 

7 y faEPROMr U—A^: X^W1" ; 5^<©7 0— y- K • h^V^X 

|Cf3- KStltrP y ^ • -fel^7 h^c«fc-oXi^?S ^T^-y h^l 0^ 11 ~&.XfmtWM7 J 7 > K^ 

fete. • -fe/l/©|$|#{t N %<D%iJ&tZfy'T\/- fi, ISttK®^ KifeJjU 2iJl^$nTUSo 1 3T 

*3gS^$tiT\,>SF^©^ic^rSo cftli, S^cS&fP ^sns^i ?iJ© h 5 ;^x*tD K W IfS l ©© 

i^S«tt**?!t«iiBk»r*fe©T?*4o *3tLTt4 % 50 Bftfv mi Olc^^tK 1 4T7j>Sn^2?IJ© H 
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-Mis 7-HSWL, TbMWL, {c^Stl-So ^ 
CC7?^7- m*.if. WL» ) Jis fSl&lCDby 
yiPy.9 (^«h7>"^^l 5) &XJffi2&}<Dh7 
yVzk? (^Rtfh7y^^ 1 6) oy-Ucg&S 
tiSo #>< LTs hvy^^ l 5^1 6Jis y-x 

[0 0 14] 7B-f^ v^r. y- hfe? + -£?-4-£M 
ffris 7 5 E P R OM*A©^d ^5 A • Xf 7 

:Atn$tf*i3 0 etuis y- hRtfy-xlUHc*. 12* 
A-hgo^SteiEoas** kw vRtfy-xHJfce 
#;i/h©IE©^&^[rr3C -y Y 'x-xst 

ff- y 4^ x +- ^-TSi&fPfi. 77^>aEPR 
OM*/i/©^x^-y:/&l>¥tfti$o Ctltts 7o-t 
jyf-Y- h&tfy— xIHJof-n h v*si4MII (y 
-xtB4) x«7 o— f ^^.y- h At^mfiiS 

^ KgflfcfcftlcX'f TXU v - X IC 1 2 -iOl/ hXtt 8 

[0 0 15] HUC^^tlT^Si^^^lOffiWtf 
■y htftl 7£S&2©l23*tf-y H&l 8fis SKl/'fy- 

y-x- KW vtH^^Hz^iB^f^^tu 

So J(S1 ©ffiWe-y hftl 7 lis * ^^~*0R3 * 

h2 0£tf-LT_fcgi5©:/o.y ? . -feu* h • h^y^'x 
9 1 9©y-xictS&s*vr^* 0 l?WUc> jp2©i2ttt 

±%$<D7v-y? ' 4zU# h • h7V^2 10V-X 

«aie&S;fvc^*o _h8^oyn y * • -fe h • 

^19, 2 lOKW V{i s ^ 1 2&tf3$2 ©laBfr 

•y HSU ORtf 1 1 K N *twetns&*nT^5 0 ±Sfl 

7*07 * • -feU? h • h7V-^19^ 2 1®y— h 
tts y2 3KHttB*tl«yo-y^ ••tel'* Mf^T 
B S E L |c J: o T$I$PS tl4 0 
[0 0 16] mftiSMf? v Ktti 2 <is T3l?7*o .y * 

gfc/n y ^ ■ -fe h • h7 Vi>X^ 2 5 © V 
iis fmrffl&r? y WMll 2 tc^snSo TSR©^d 
•y? • -tew? h • h 7:^X^2 5©'/ — X«> ai'^ 
^^24 {C^^ftSo TSI^T'd y * • -fe h • h 
9y5?X*2 5©y— Mi* 5 -f > 2 6 idEnaj*n*T 
gj5©7*n ■^•■b^ hfl^B B S E L IC* -3Tft$S& 
tl* 0 *^Bg*StlSL^v'Xv i A-C(i > 
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eHtf* > ? j^SMYv * K • ^*x i^S4$n-5o 
[0 0 1 7] i£«t?-y hSSl 7, 18«>7^^t 
SiSiCls Ztl?ti0r$\]-kU? h - h7>^^27s 2 
8-^SO : Tl,^-So h^Vi>X^2 7> 2 SJC^oT-feU' 
^ h££Mf y h^AS-feVX • Ty7Stf7 , o/ 7 A. -r' 

b*y hf&l 7»ae^**l» yijHsU^ h • h-7>v>X^2 

7 ©y- h (is ^Jt-*= - Kit^Y, *w&*ns <t i t> 

^ ^ 2 9 IcIS&SttTl.vSo 
[0 0 18] El2{C7KL^^©^yTU-Ji. Hi K 
T^Lityy y ^aEPROM^l'07'o^ia^-Ci 
^RStlTl^o gl2{*. £&<D I C©l*I©2^©-9-yr 

20 "FSB^T'T 5 1 B&gLT\,^o % 1 ©^ 

D^52lis f y hij^ f y h||7 0, 7 

1 ) ief&oT3fS2 ©t'd y ^ 5 3 tiiSffiUcKRSnT 
V^*o -*f®f y h$S7 0, 7 1 ©±f(5, TS&Ks itl 

^©>*y • tJ-yr^— {is >*;i'-*HR3J'** h5 

5 x 5 6s 57s 58 5r*ili Ls fficS^7 V K • a > 
^ 5 4 As 5 4 B (Si6iA£7ti£tfcfi) © «t JC^- 
HbtlX^Zo 3f^#54A, 54 

B{±s >M-8»3^j'h6 0A, 6 0B*ffCi 

{Cs > • iKB^5 > w»5 9 ©SS^HUsJiaSRSti 
So > ^-»HBEB^9 ^ H5 9 (is r-'=i- Kji^z, t? 

©JffilS*l<S<g.W7 yK-^vn - h 5 7 9 

■tlZo iSMYyyb'- -feU* h • h^Vi?X^7 9{is 

Tu-©ggg{ii{is h«S(c:>ftL2 Yyy^y.9 

40 • -fe^^^S^l^t? 2{i©^ ffc--3-y9 9\-'\* 
■y t^^s * LT^ * ^HSffl^f V K3R5 9 icJifLtttf 
•f-T u—^tL<0 1 f@©> ^o^n-t'.; 7 C ;5£& 

[0 0 19] Hi^s EI2 1^3*1*12 flS©-*:/Tu— 

t±s iiSn^^-T'^ v^*Me-n6ffl±aKRon : Bisiii*ti 

•f tl-yo y ^ Hff^T BSEL As TBSEL 

Bs BBSELAR^BBSELBia^T^^ 

50 >9 s 3 2{!©—fcf© h 5 Vi?X ^ • •b^<i:^lj©7— K 
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l&fr&fcoTfcDN 5 1 2flg©-tr;i/ •tyru-is* 
9s £Itl 6*©l2Wt.y hm&XfS 2*©-7-hW 

• 77 ■yi'j.E PROMTS— £ffMU#5 0 Clfttis 
gg# s 7"P :7*7 AXfi^5fe-"M * *©P& ;fi^Rl*7*T 

5 As 6 5 B) (is ^^SS^fcUTlis iEgi Lttl^ 

Tn TS|57*p ^.-fe^h' h7 fS>x* (W&tfs 

6 5 As 6 5 B) (is >K> 

^6 OAs 6 0B : HiO7'fVl/->'ay- h?V^ 

[0 0 2 0] gl3iis 2)s:^BM{i:^S7 7 y>' J .EPR0 
M I C©^£/Ft"7*o -V ?W?$>Z>0 77-^aEP 
ROM I Clis 02|e^L;fc**y -7I/-10 04W 
U ^K^^hs^i o i#s flHBLfc**!/ • Ti^- 

]®Cs £©le]8§i*> ^£$C©#8&te;H 0 2s -fe>X • T 
V KRO'»trSEIs]S§^t?7*a y ? 1 0 3 s 7- K 

3j§SJ>V0 .;, ? • -fe U;7 h . 7 2 =I-^^i/7'0 y ? 1 

0 4 s * LT?IJt*=> -^&t«ga^9 V K • 
fit/?** .^105 «ffi*.Tl^o j(JRHe/W 1 0 2 (is 

mt : £iWfrZ-K.tt>iZ-7'i=> ? 1 0 3©*^- r>y 
iGS^Sn^o «K*/H 0 2 (is 7"n**7 5 

(is ±iET^$tl^«t^^£7-5-y i'aEPROMTI/ 

tf7*u y ? • -b h • 0 4&ua?iJRtf{K® 

K • fa-yi 0 5 (is TiM-kMi, »; • T 

^s yo?7ASOSW^ ^LTffl/rOifrfP©?^ 

fi&ssnsisss^ v Ks k w -y^ixS'o- 

*&Btt £/=#©*- K • 3 v l« u-^HnES l 0 6 £W 
[0 0 2 1] *^Ci57 7 E P R OM-fe^S 
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C>*±^©0i^T^*tl54r^OSSft^i5feK 1214 Aft 
MI2J4D<2:E]5 A7!/MIIl5Ds 260^ |2|6A7T?MEl6 

■So Bl8(is ^©^FBgre^-So WUcD-bJV. ?-i7°<D 
WMfiW^^ AftMEk D £1215 Ajy^M5 D(C[§3^* 
ftT^-So COSFiEEI-C^Lrc^yi/O^iilgfis •=£•© 

ffi9BS^7Ktt>©-C*So Hl4A{is mi ^fv/O/D 

(is p- i?©s mmmmi oos-ffljiu «k<5?]t. 
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